Abstract: One of the principal objectives of vibration isolation technology is to isolate sensitive equipment from a vibrating structure or to isolate the structure from an uncertain exogenous disturbance source. In this paper, a dynamic observer-based active isolator is proposed that guarantees closed-loop asymptotic stability and disturbance decoupling between the vibrating structure and isolated structure. The proposed active isolator is applied to a uniaxial vibrational system and compared to an optimal linear-quadratic design.
INTRODUCTION
One of the principal objectives of vibration isolators is to either isolate sensitive equipment from a vibrating structure or to isolate the structure from an uncertain exogenous disturbance source. Vibration suppression between a base body (containing the disturbance source) and an isolated body can be achieved by intrastructural damping approaches or active isolation. In intrastructural damping approaches to isolation, a damping energy dissipation mechanism is inserted between the two bodies, which can be implemented passively (e.g., viscoelastic dampers) or actively (e.g., piezoelectric actuators). However, since such isolation members transmit vibrational energy in the process of dissipating energy, they simply reduce the resonance peaks of the isolated body response but do not reduce the broadband nonresonant response. Alternatively, active isolation approaches that combine intrastructural actuation and inertial sensing can prevent vibration transmission into the isolated body and hence suppress the resonant and nonresonant responses over a broad frequency band (Hyland and Phillips, 1996) . In this paper, we extend the single-input/single-output active vibration , isolation framework proposed by Hyland and Phillips (1996) (Wen, 1988) Figure 1 . In particular, to ensure disturbance rejection, we construct a feedback control signal u(t) predicated on the output signal of the plant y(t) and the filter output signal yf(t). This feedback interconnection is characterized by where (5) and (6) Figure 1 is added to ensure that the signal u(t) driving the plant is equal in magnitude but opposite in sign to the signal fed back to the filter. Now, it follows from (3) and (7) that ifEf -0, then disturbance decoupling between y(t) and w(t) is achieved. Next, with x(0) -0 and xf(0) -0, (3) through (7) have the frequency-domain representations given by
Defining the system transfer function from -u to y and the filter transfer functions from u to yf and w to yf, respectively, by equations (8) and (9) (Joshi and Gupta, 1996 In the frequency-domain, with q(0) = 0, q(0) = 0, qf(0) = 0, and qf (0) = 0, the closedloop system (23)- (26), (29) (23), (25), (29), (30)- (31) is asymptotically stable. Furthermore, letting,uf -~ 1, y is decoupled from the disturbance w. This special case corresponds to the result reported by Hyland and Phillips (1996) .
ILLUSTRATIVE NUMERICAL EXAMPLE
Consider the vibrational system shown in Figure 2(a) . Here we are interested in isolating the mass m from the base body by reducing the displacement transmissibility from the exogenous displacement disturbance w to the mass displacement q using the active vibration isolation model shown in Figure 2( 
